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1-^ ^ n. ^^^^{Flat lamp and method of driving the same} 

£ 1 ^ £ 2^ #Hfl 7l#^ J±<*|^ ^ A>A] £ olcf. 

5L 3^- 41 -M^HHl ^tr ^— ^ ^£o]x^. 

5L 4^r £ 3*fl f-^ ^H^l^ afl^^ ^-^^ A^solrf. 

51 5 ^) 5. 7^r AA "&%$\ A2 *fl4 ^Al^ofl °\*V ^HS^l 

£ 8 % 51 9^ ^4 ^11 ^ ^12 ^llreflol^^ a> 

-g-s} 3^ Al^eflo]^ s.^ igs * 4^^- Al^-eflol^ §^ Ji^^Hr 

£ 10£- ^efl^l 2^ €^ ^Hi ^ ^ ^^H^o^o} ^olpj ^>B(timing 
chart)!- M-b^c}-. 

£ 11 * £ 12^ AA *fll S? ^12 *gH.°fl tJR> T 1 ^ *1 

51 14 51 17^ £ *fll 4H°*N #3J ^^Ai ^011 ^og-o] 

°l7f£l^^ £^ o.^^ a^^l -g-5L^ ^Sr* iL^^r ^^£l- 0 li=f. 
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£ 18 £ £ 19^ zj-zj- «v^o^ ^ ^2 *^HH ^g- 

50, 90, 110: ifl^l X|3 ^ sfl 1 ! 

50a, 90a, 110a: XU Xl3 ^-fH^l^ 

50b, 90c, 110c: XI 1 XI 3 ^ 

60, 80, 100, 120:X11 XH ^ Xm 

60a, 80a, 100a, 120a :XU vfl*] XI 4 ^-fi-B^l^: 

60b, 80b, 100b, 120b :XU ifl*l *fl4 ^ -B-^^ 

60c, 80c, 100c, 120c: XI 1 vfl*l X]4 ^ 

62, 102:^X|°H 64, 104, DAI, DA2: nJ-^^^r 

66, 82, lOOd, 110d:XU ifl*l XH 

66a, 66b, 66c:X]l ^^^r t^Kt 

82a, 82b, 82c, 82d:Xl2 ^^Hr 

90b, 110b: *11 2 ^ XI 3 

90d:^^^^" 90dl:^-^^^" 

90d2:«1^5R- lOOdl, 100d2:Xl3 tM^V^ 

120d:^^ 150:^ -fr^ 

152:^3 160, 200 -fi-3l# 
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162: ^ H#1r d3:^i^^^A>ol^ #3 

d4:*ll3 ^^-^a>o]^ #2} d5: ^ 4 ^^aH^ #2* 

d6:^^^^>o|^ ^ el, e2, e3 : ^1 1 ^3 

El-E4:^ll Ml^l ^13 ^ Pl:^t 

^] 

^ -M, ^1* 1-^ cl^l-ellol-g- «fl efolH -fr^(Back Light UnitH A>-g-£]^ 

<37> p DP ^ tflj^-g; ^ £U, 71^ ^o] o}^ Jg- <^&| ol^o] &O.UJ-, ^ A>o]^ 

5. ^-^}7] o]^7] cflS)-^ TV tft^s. iL^jL $X^. 

<38> LCD^r PDP^- ^g^-T^ ^7Hf^ oji}. nfl^-ofl, ^^fl 

r^^M cfl^-^ LCDS- tfl^lSlJl 91^. 
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<39> LOtfl^r sfl^ ^-ir JLJELTfl wl^7l ^ -B-^o.SM| «M ^lE o.^ 

(BLU)°1 ^wl£l<H 9l&r. -*7l «j sl-oiH -S-^H q-Qo) sLtfr^o] $X^}, 
^ »J\ efolH -fr^3 ^-^cf. 

<40> <g^ ; eWB -frbH 3L*J-^ ^-^0.5.^1 , ^ -§-q- ^^-^HCCold Cathode 

Fluorescent Lamps)7> ^e) a}-§-£)jl &o_M-, flE, ^^i(uniformity) ^ *^€3M 

*Hfe °H ^5.7} A>-g-£]jl o^Cf. 

<4i> #bjj eM^ofl^ ^ uflA] 4= yv^7>i, ofl^. s.^ 3.4fe(XeH A>-g-S] Jl ojrf. XX\?\ 

Ai, ^ ^ *§^ = ofl ti] «fl ^£I2H3°1 al^. 3=tt ^5E^r ^i#3H sfl^, ofl 

# 1"^ 3fl^ 3«HM #7l 3fl^4 ^*J5>711 #3"^. Sfl^^ 

7} A>^-Sl^ ^-71 1-^ sfl^S. ^-o] til^)^7l nfl§-6fl § 

-H€r M}7}4) %o) ^%Z\7) afl^-ofl, ^7l *V ^ ^ol ^ S7 > ^ 

7}^Cf. 

<42> ^T-fl^H Cf^tb 1"^ 7fl^S)^^tll ) £ 1 ^ £ 2^ Olf ^^f ^ 

H^l cfl*l ^r^* 
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< 43 > ^-S^, #Efl 7l^ofl o]^- bh^^ ^ Jflig(lO), ^ 3fl^(20) 

£ ^ 3fl^(i0)^ ^ 3fl^(20)AM^ w 0 V^^-^V(24)^ *l*l§Rr 
(spacer) (22) 5. 3^ 3fl^(10)£- ^1 1 ^ 7l ^(lOa)^ *fll ^ 7l^r(10a)^ oj^ofl 

*U ^WU0b)°-5. ^€^f. ^JL ^ 2fl\i(20)^r ^12 -^-e|7l^:(20a)4 ^12 
7l^(20a) ^x>^ -fr^fK20b) ^ ^2 ^##(20c)* ?\]2 ^7]Q 

(20a)^ -8-#^(20bM>oH ^eer^lH(stripe) ^AS. wfll^ ^^"l-(20d ) 20e)S ^P- 

4*r^ ^d^^(20d, 20e)£r 27fl£] ^<>1 *V 0^5:^ ^z\o\ oicf. ^2 -R-^ 

71^(203)4 -3-^(20b)AHofl ^ 4^r7fl ^fl*VtK Aj- 7 j ^ 

^M^l S^. ^7l ^ ^"IrAl-ol^ #3(dl)£r A ^ #-8r ^^Hr ^ 

^s.A}ojo] ^( d 2)icf ^-a- ^ 5atKdl>d2). 

<44> 5fl^(20)<^l ^i^-i-(20d ( 20eH ^^i^fl a] &<£o] ^.%.#<£o] °\7}S\±r 

^o. t Aj- 7 ] ^ 4g-§- o]^ ^- ^^t4°l°ll *&$.°} ^^M-Tll 3^11, ^*») 
^^-^^(24)011 JI^ ^A>l-ol Mj-A^tK Aj- 7 ] jl^-o^ ^s-ofl ^^^-^(24)^1 
^ *&&7}£i, 6f|» a^lfe(Xe)7>^7> #«7fl ^rf. # ^7]^Cf. ^"71 ^ 7l ^ «J- 

Xj 7 }i7} ^Efl^ Aj-EflO] 7l^Aj-EflS. l-^>7]-^A-1 ^7} ^ 7 }& ^^7}^S.^] 7}^*}°1 W^S} 

i=r. y o v #€ 7>^Aj^ ^1 ^ ^2 ^^(10b, 20c)* ^H^t}. 

Aj-7l 7>5.1^o11 Sl*fl ^71^ ^^^7} 7}X\^3_ ^o} 7 }^ ^7) % % *]) £.*?-B\ 7>A] ^ 
^Cf. c]%?\] *fM ^ ^ *j|2 ^^-^KlOb, 20 C )S.^-Bi 7>Al^-o] ti 0 >#£]jl ; « C V#^ 7>A] 

^ *fll ^-^7l^(10a)# ^-*JH ^5. 5>1^-S 

<45> 7j\^n^ £ lofl £A]^ Ssj} eft, f^Sflo^ cf^. ^BJJ £ 2* & 
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<46> j£ 2^1 S.^]^ Society for Information Display International Symposium 

Digest of Technical Papers 31, 931(2000)(by M.Ilmer et al .HI 7lH^ ^^-frS^l 
^(30)2} ol^ofl o]zLi4olEi( igniter) (30a) 7} =?-u)s\o] Sm. °1 m-M ^ (30a)^ 
^^^-^71^(30)^ o]igo. S «.Ei ^ ¥ S^dl-^ ^^^^f. #7l 

¥ SL^l^H^l #3£r ^>7l€ 3^M-*H^ #4. °1 ^M^l Ei(30a)^ ^ 

-§: 7flA]^c^ A>-g-^Cf. olzLufolEK30a)7> ^*)& 7) ^(30) 4 p}^^ ^-n-^l 

#(40) ^cHl 3^-8: ^ei- ^^^o.s 4^ fKtipXPH 91^, w o v ^°l stfls. til 

rfl7> Sl^^r ^€ *>M-^ ^ ^^(40a)4 ^ #^r(40a) °<^H1 A ^ ^^-(40a)4 ^ 

¥ 7fl2l iL3:^i^(40b, 40c)°l afl^Sl^ 5^. ^-fr^7m(40) ^lr °1^7fl 
^€ 4^ ^^«-(40a, 40b, 40c) °1 ^^^V^^-S. <£4*lH ^fll^M $14. 

<47> olnul-clE-l(30a)oll 2l*fl 7flAlsl^A4 ^-ft-El 7l ^:(30)3l- ^^-B-^7l^(40)A>oloil 

l-el-Sn>7> ^^^cf. olzLi4olEi(30a)«ll ^| ^fl ^&°] 7^)^ °}^, ^-^71^(30) 

*r ^-n-2H7l^(40Ml-oHl ^>^^7>7l- ^^*>7fl £4. o) 3.^°) Ei (30aH «fl 711*1 € 
#^r«-(40a, 40b, 40c)7>>olo] x£^#d\) 7^4? -fr^m^. ^7} ^7} ^}^7.}^S. 

9in ^7] 7>}#<£7}%o] nfl^x} ig*- ^d\]X] IH^Ct. ^.^UOa, 40b, 40c)*H<>l 

^"71 °1^ ^ y o^ o^o^rf. 

< 48 > ^l^JliL, ^ *I^r(40aHl ^€ ^^1 ^(P)*r °H1 0 l*tr iL2:*i^-(40b I&^r 

40c)^>oHl D l4i ^ y o v ^l ^^(40e)ol ^^^4. TXr^r^-i ^ #^-(40a)4 J±^*}^-1- 

(40b, 40c)a>oH1 ~ ^ UQa) o\] ^(P)2l ^ofl sfl^Hr *14i ^^# 0 1 

cf. ^ ^^-(40a)2l- iLS^l-(40b, 40c)7>>olo] igyj-^o. ^ ± <%<x%-jr 
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<49> nJ-sH £ 2^1 51*1 ^ §^ ^a* °1 -g-*)-^ ^-f , 7}^9\ u o v ^°l 

M ^ o§<*ofl ^S|^ %± nv^. - ol^- ^n> 0 >q 5} , ^ <^ o] ^ « 0 >^<^ 

^#(40e)S ol^-<H^l7l nfl-g-ofl, o>^ ^-g- ^-i- ^5= ^cf. 
<so> ZL^uj-, *#*i^-g-(40e)£- 51 # ^ 5&^°1 fl(P)-g- °>^*m i 

S^q-t- ^«fl 7}^ 180° €^ A^S, 4^ ^(P)^ 

^(p)A>olc 1 l nflJf ^ o^o^lfe ^ n}± *&#o] ^0^7] ^ ^ « o] a;flf ^ ^cf. 

^ ^^-(40a)4 ii2:^^-i-(40b, 40c MH^ #351 ^4. °H1 ^ £ 2<Hl 51 a] ^ 
^Et A>-g-§>^ ^-f , « o >^ol s-^cgcdofl ^-§- ^ 5tU. °o V ^d51 

^ *]S.s4- ^-^51( Uniformity)7> ^7>^ <5>tf . 

<51> *b€, ^HS* ol^-^>o^ 7"M#-g- ^JL-§T^ 4^ *r 

<52> [^^Al] 



W VT 

<54> a o v 7 ) ^AidiAi r,^ ^#iL-§-, Sfe 5.*]^ , Btt ¥151, 4^1*13, 

H <r 9XA. 35^ ol ^ofl^ ifj-^^^ol ^7KM1 S]<H iiflt ^ IC7> ^ja.*>7H S)^ 

A 3 e ^^]7> € ^ 5W. 
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-M sfl#€4. 

^ i°fl n-^^ ^ 5a°.4, 44 ^4 ^ 

51^ 4*>€4. 

<58> # 7 ] «=q51(B)4 ^jL^r(^)^- 4 3144 £ 2<^1 ^ ^5-^ 

U-^^t^ "r- 9X^, ^S.^S: 144 Til 44. 

<59> ^o] olifjiT^Rr 7l#^ 4^ ##tb f^Hfl 4 #4 g-afl^-g: 7fl^^7l 4 ^ % 

0_S.*\ ^Jl^oI 4^4^ ^ ^1^^ 44 0 J- H o V 4^ 7>^>7fl ^^l-eflol-g- 
^Ht ^l^-^l &4. 

<60> -g-^ol ojajL/f t}^ C}-^ 71^^ 44tt #4 « ^ = 4 ^ tt o V ^^ 

$14. 

1^4 ^ ^ 4-g-l 

<61> A>7l 7l^^ 4*fl» ^44 4*H, ^ 4^4^ ^ ^4^°1 

H-g- ^44 01J7, #71 4^ *J ^^^^AVolofl 44-fM «J ^4^4-§: 4*144 41* ^ 

3llo]A-l7l- ^144 &0.4, #7l fJ-^^H) w o >^7>^7|- =&44^, #7l 44 ^ ^ 

Sfl^S- - c O)^ ^ ^Tgofl ^^-#o] £1^ SU44, ^71 ^ 4^ 
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uH*] «>q.o^ ^^-o. ^ ^oj.^. o]zlx\o]^{ igniter) W. 

<63> ^-71 ^ Sfl^^- ^i^ol ^ -R-^7l#, ^7} &^-$r ^} 

<64> ^ -fi-Sl^, #7l -B-e)7l^ ol^ofl 5} -f}-^# #7l 

<65> #71 A oM ^ Sflli ^/^^r ^ ^fl^^l 3H4- 

<67> a o v 71 #*)]qSLg. ^BflS. Hfl^S]^ 21 

7>>ol^, 2^ A>Z|3l-^olcf. 

<68> ^^-g; ^*Hfr # *rM-^ ^4 °H °l^^r €^4°1^ 

7i^£- #^3*1 ^ 4^*1 *1^-**H3 #34 4^4- 
< 69 > ^ ^.g- tr*V 7l#^ 4*H« ^<5><*|, ^Bfl^ ^ ^^fl^l <^7j;3 
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^7} nfl^ 7 A^^ wfll^ £.^-«H ^MSl 37fl^l 

<70> ^7H, # 7 j ^r>l4^ #^^r ^"71 ^ «fl^€ ^ ^ 0 ]5- ¥ 7fl 

^>7l sj-ufo] ^-71 ^ Sfl^ofl wfl<g^ - ^Efl^^^ £ - 7 fl^ 

7l ^ ^ ^Sj- Xj^-^o] ^Bfl^ ^-71 ^tf. a o > 7 1 ^ sfl^ ^ 

^ -fKM# ^ ^-71 -frel 71*^1 o]igofl ^ -n- 

e)7l^-4 # 7 j 0.^^01^ # 7 ] sfl^^l yfl^€ 4^ ^ t 5^. 

<71> A o V 7 ] t}^ 7l^^ SHU- ^*>7l ifl*H, £ ^*fl^ ^ ^^fl^l <^#3 

*V ^H*^ 3X°.v\, ^^Zt°\] «o V ^7>^7> ^7^>ZL, #7l ^ ^ 

^ Sfl^* ^ ^ 5A^, A o V 7] 4^ ^fl^l *fll 

<72> ^-7] /-I] ^ ^! ^h«^ ^ofl ol^cfl ^^5> ^ f£t JLB^} 

<*1 *fll ^HKr afll ^1, #7l Afl ^^"1- ^ ^"71 ^1 ^1^^ ^^"4 o]£i& ^2 ^ 

^ ^17>*>^ ^112 ^Tjl, ^-71 ^12 °J7H1 4^- ^^i^> ^ ^-^r^i^ 

^7) m ^i^-ofl ^13 <y7H>^ ^3 &n ^ ^71 4 ^ ^1^^ 
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<73> o] ^ojH, #7l XU #7] ol^ofl ^o] ^oj-ol ^Jol 

tiV^-3]^>cf. ZLS^Jl #7l X|2 #7l XU ^^2]- tilrflo] ^oj-o] ^o] «>^-^*>Jl 

, #71 m ^<a-8: #7i xi2 3^ ^oi ^.^«v ^oj-oi ^^h, #71 xu 

#7l 3*113 ^"#°1 ^rtflo] ^cj-o] ^o] wl-^^cf. 

<74> #71 XU ^ XI 2 &^£r ^ #71 X|2 ^ X|3 ^olcf. 

<75> .gJ-^-g- S ^ ^"71 rfS. 7l^^ 4^11- ^*>7l ^^flM ^ ^^3fl^°l U 

^^^.S. ^-g" 3 ^ 0] olZL, #71 ^ £ ^sfl^KM ?1^^1 ^ y o^^^* 
71^^ ^H^} ^lSH £o.^ f #71 #^^-?><Hl W 0 V ^7l-i7} ^7fl^>JL, #7l ^ 

^ ^ sfl^l- # <X.^ * ^ ^##°1 Hi£}<X Sl-^ , #7l -f ^ XlVt 

ofl XU xfl*l XI 4 ^-#£ #^°1 ?»)^°\ 9X^ « ^H^l ^S-U-'SH SX 

O]*] , #71 Ml ^ Si 31* XU 3l Xl2 ^€ ^^fr^Hl «o V ^ ^A7lfe- XI 1 

#Xlsh #71 «o V; $Hl ^«fl ^^*> ^ ^?i^*> Ji^sH #7l XI 2 ^ 

XU ^'SMr < ?27>§>fe XI 2 ^n^C, #71 XU ^^7H ^^51^ ^^i*> £ ^Tj^V 

-g-3L# JIB^M #7l XI 2 -id^€ ^*fl <y^*l XI 3 *1^M1 XI 2 ^HRr XI 3 

^Xl^}-, #7l XU vfl*l X|3 -id^!€ ^* Xl^tb ^ Sl^HI #7l XI 2 ^S^Hl 

^3*} 3\ -^Ti^^V JLS^H aj)3 XI 4 ^Xl^h #7l XI 3 ^^Hl 

41. ^ ^-TV^i^l- §if 31 #71 XI 3 ^^-^l XI 4 ^l7>§>^- XI 5 

^-711^, #7l Xl4 ^^" < ?]7>o11 4^ ^^1^> ^ ^^r^^l" J1^*H #7l XI 2 ^ 

XI 5 °J7V^ XI 6 #X1* 5Lf-*m ^^-S. ^ ^— ^^^r XI ^ 
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<76> o] A o V ?l *fll #7] 2) *fl ^ ^^>fif ^ °1 

%o] W>^^C|-. ZL^JL #7l ^2 #7l ^1 ^o] a>cflol ^^olJL, ^>7l 

3 A J-7l ^12 tiVcflo] ^o^, ^-71 ^4 A oM ^13 ^ °1 

^oj-o] ^o] w^^tf. a ^-71 *fl5 *)14 ^2}- ^o] tiVtflol *i<y-°} 

<77> o]E^ ^ ^ o. ol-g-*}-^ ^jL-irOl 7i^S)^ ^ «^]^^ ^^flA] # 

<79> ^7-1, ig=«*fl tfl*|] i^^tf. 

<80> <^1 ^Al^l> 

<81> ^ U}-^ o| ^A)oflofl oj*V S-^ £ 3°fl 5*1 1!" y]-^ ^-o] A^ 

-S- ^1 ^ ^ ^^^^#(50, 60)* t"l^-*lH ^ 3^(50)^ *fil ^^(60) 

a>o] H 0 V^^7i(64)<^l ^-wl^ ^2flol^(62)l- i^tW. i5Ho]A-1(62)^ ^(50)^ ^ 

2fl^(60)-i: ti^tb #3^5. -fi-*l*Kr ^4. *fll ^i^5fl^(50)^ ^1 1 ^-8-3 71 # 

(50a)2l- afll ^^-^-&l7l^:(50a)^l ^l^l S5L£ ^1 1 ^ ^^(50b)^-S ^€^K # 
^ ^-^7]^:(50a)^ *fll ^#^(50b)A>°H ^ )°1 3 T^l^ ^ 9l 

4. Xll ^^sfl^(60)^r *fll ^ -B-S]7l^r(60a)4 *fll ^ -fr^7l#(60a) iB^lH 
^Efl^. «fl<i^ Tfll ^^(electrode group)(66), afll (66) -8: XI 1 ^ -fHM7l# 
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(60a) 3^ ^ll ^ -B-^i^(60b) 31 ^1 ^ -°r^#(60b) #°fl ^£.& *fll ^ 

^(60c)-°3. 

<82> ^^-^-(66)^ ^3. ±.7$ °13€ 37fl^ *l^I-(66a, 66b, 66c) S. 

m ^ -H-5l7l^:(60a) -M ^ o^*}. *fll #^(66 H 4^11 wfllsH *fll 
#^-(66)£- ^3. ^ ^^.S. ol^^M oj!^. o]^, am ^^ (66)A ].o-| ^ ^30. 

z^z^-o) *}^(66)* ^^Rr 37H^ ^^l;(66a, 66b, 66cM}-ol^ Tlz^i} ^cf. *)U ^ 
^(66)^1 olai*!: ^-i-^r £ 3°1H *fll -f ^ -a-^7l^r(60a)4 4^ *fll (66) 

<83> <^fl2 ^*H1> 

<84> ^1 ^Al^l^ o|*V §BJJ igSofl ^-7flS2}- tfl *IU ^*HHH 

<85> 3E. 5» #2^, £ ^2 -M^HH Sltt €^ *fll ^^^^(50)^ ^12 ^ 

^^(80) * #7} *f- ^^»(50, 80)A>ol^ w 0 V^^-7i(64)oll ^wlsH ^ *l|«(50, 80)* 
oj^^v 7^71 o_s. -ft*l*Rr ^1 °H (62)# *fl2 ^^sfl^(80)^r ^2 ^ ^7)^r 

(80a)* Sf-^VJl, *ll2 ^ *^7l^r(80a) ^<H1 *fl2 ^ -Pr##(80b) ^ 

^2 ^ ^^-#(80c)-i: 5.^4. ^12 ^ -^^71^(803)34 ^12 ^ -°r^i#(80bM> 

°H ^ ti l£ *l]2 ^^-(82)-°r i^-«l^. ^12 ^5-(82)^ 7>Z^o.S- olz^^ 47fl^ # 

^-#(82a, 82b, 82c, 82d)S. 47fl<2l ^#(82a, 82b, 82c, 82d)^r ^B5}°1H ^Efl 

3. ^^1-711 tifl^t}. A2 4^ -B-sl7l^r(80a)3l- A2 ^ ^-^Wb)*}*} d\] ^ t\}2 
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#^(82)<X ^7fl tifll^H 9X^. 4^ XI 2 31^(82) A}ol <q tJ-z^ z^-zj-^ XI 2 
(82)^ ^ 47flel ^^-l:(82a I 82b, 82c, 82d)AHo] zlz^jit}- ^ ^o] wj-e}-*] T^cf. 
<86> o}£\i$. xll ui ^ 2 ^^ (66> 82 )ofl & c^o^ ^£ **l*r» JIB^H £ 

<87> <X13 4MX|> 

< 88 > £ 6-t- ^s^, ^ xi3 *jaixixi ^ xi2 ^ 3fl^(9o), m ^ 

sfl^(100) ^ Xl2 ^ XI ^(90)4 X]3 ^ 3fl^(100)A>ol^ « o v^^-^.( 10 4)oil ^^11 
<X*|(102)» Ift^. ^Xl°H(102)^r Xl2 ^ X)^(90)-X X| 3 ^ sfl^(lOO)^: *1*1^4 
^lofl ^ XI ^#(90, 100)a>°14 #30. <a^^>n -fr^cf. X|2 ^ Xm(90)£- X| 2 ^ 
-fi-B^l^OOa), XI 2 ^ -fi-Bl 7l^(90a)^ <X^X| t^I^I front 'electrode) (90d) , 

^^^l-OOd)^ XI 2 ^ -fr&|7l^r(90a)^ o]^o\) ta^Q xl2 ^ -R-3l#(90b) ^ 

XI 2 ^ ^#(90b)Sl ol^ofl XI 2 ^ ^#^(90c)-°S ^€4. Xl2 ^ -fr^i# 

(90b)^ 3 3*1-3. XRV^Rr ^#X1 t^^r ^SJ^mxl ^ 

«>^*>i=r. ^^IrOOd^ iBeMH 3X13. Xl^^M 9X°-*\ , AA£r <X-X1XM 
^€ XI 3 XI^CIOOH X13 3^1-(100d)4 ^tfl <Qg. tfl-g-€i=r. ^ 

#^(90d)4 XI 3 *I^-lr(100d)^r ^^rS ^1*1 «}#*!*r4. ^^^^-#(90d) ^ 

44 °H ^-§-5]^ XI 3 ^l^l-(lOOd) # *}i-Hr XI 2 ^ XI ^(90) 4 XI 3 ^ XI ^(100)4 
#^#(104) XI ^-2.7171 fl^ ^3^% ¥^tb4. §>7l 4*1^, xl 3 ^i^l-(lOOd) 

^ 44 27fl^ ^^(lOOdl, 100d2)3. ^44. 4^ A o v 7l ?A^^ X12 ^i 1 ^ X|^(90)X1 
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^*Rr 7fl£] ^^(90d)^- ^13 ^ sfl^dOOH ^Kr ~ afl*m 
37flSl ^-o], *fl 2 3H^(90)ofl ^^^^-*(90d)^- ^13 ^ 

^ ^(lOOHl ^13 ^i^#(100d)^r ^*>J1, ^ ^d^t^ ^^-tb ^ 

<^^§: «H ^^^SLS. ^5]^ ?A Q ] «V^^*l-7] nfl-g-ofl, *i^*I^M-(90d)£r 

f^-grtr ?i^(d3)^-S. o]^^ ^o] w}hJ-*i*}jl, ^13 ^l^-5-i-(100d)£ str ±^ #3 
(d4)SL£. o]23Q 3Jo) y>^-^*}cf. o] nfl t *V 7 fl^ *1^-2:<M $ 7 fl^ ^^^^"(90d)^ *V 7fl 
51 #^(100d)*r cflW*]^, *V 7fl2l ^l^^(lOOd)^ ¥ 7fl^ #q-*(100dl, 100d2)# 
§>7l nfl ^^1 7flS] ^i^^^-(90d)^r ^ 7fl^ ^^-#(100dl, 100d2)2}- tfl^cf. ©HI 

^^#(90d)7>H£] ^( d 3)^r ^3 ^^"2-lr(100d)^M^ ^(d4)^.cf ^ 

<89> o]z]isY ^^^frOOd) % & ^ 6 W £*ltr ^12 ^ -fr^7m(90a) 

ol^ofl -f-^^OOdl), 1:^ IT0( Indium Tin Oxide) ^i^-^ ^ #^-(90dl)^ 

oi^ofl tJ^ ^(bus electrode) (90d2)°-3. ^€ ^^\^. *fl2 €^ 

4r£#(90b)£- tf]-<2j- ^-o] ^^oj ^Jol y}^*>M- € -nV^i^^ ^£ 

oo> ^3 Jf^ 3fl^(i00)^: ^3 ^ ^-s]7l^(100a), ^13 ^ 4r3 ?1 ^:(100a) ^Hl iH^ 

ojs ^Efls tifll^l ^3 ^^-^-IrdOOd), ^13 ^^(lOOd)* *fl3 ^ -fr^ 

7l^r(100a) *fl3 ^ ^-^(100b) ^ ^13 ^ 4r^(100b) ^"AS 5L5L£ *fl3 

^^(100c)* SL^tr*}. *fl3 ^ ^-^#(100b)-8r *fl2 ^ -fr#^(90b)4 c H>7}7|s 
^f^l ^13 3^«(100d)* a.^*>7l ^fV 3 ^^#(100d)^r ^ ^ 7 fl^ ^i^- 

#(100dl, 100d2)S ^^cf. ^13 €^l"(100d)^r ^ ^ 7fl o^ 0 >^ <m« 
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#*3 37fl^ &^%3. ^€ *r °1 ^-f , #71 ^S^r t> 7fl^ ^^OOd)^ ojofl 

cfl-g-S]^ ^13 ^ 3flNl(100Hl ^SRr 37flS] -f- % 47^2] #^3, ^5l7fl ^cf. 

oi> <^14 ^]ofl> 

< 92 > £ 7* %^}#, Xl4 ^Hofl o^*V bmh^ ^tg zfl\§(110), o]ofl 

cfl^KsMr- ^*}5\o] ^-g- ^14 5fl^(120) ^ X]3 ^ simUlO)^ Xl4 

^ 3fl^(i20)AVolSl w c V^^-^>( 104 HI rMM>M(102)* i^-tbcf. ^H*Kl02)^r Xl 

1 ifl*l XI 3 -^HHl ^Ht ^ ^3)- ^^*>n}. ^3 sfl^ 

(110)^ Xl3 ^ -S-EjymUlOa), Xl3 -fM 7m(ll0a)^ oji^l ^3 ^ 

(110b), X13 -fr^fKllOb)^ ojTgofl ^3 ^ ^^(110c) ^ Xl3 ^ ^-s]7l^r 

(110a)^ Xl3 ^ -fr#^(110b)74oH X|4 ^^(HOd)^: i^tb^. XI 3 ^ -fr^lf 1 

(110b)£: Xl3 ^HXH Xl2 ^ -fr^CS 6^ 90b)54 ^^^1 ^ ^ ^ ^ 

^Jol ti>^-^§>^. ^4 #^(110d)£- ^*S^>7ll ^SeJ-ol^ ^Bfl^. tifl^^ ^ 7flS] ^i^-s. 
(llOdl, 110d2)S. ^£4. Xl3 ^ -^-e]7l^:(110a)4 ^3 ^ -fr*l§Kll0b)7<K|oil^ o]z\ 
tb XI 4 ^^(HOd)ol ^7fl tifl^S)^ oicf. *fl4 ^i^(llOd)* ^*Hr ¥ 7fl^ *d^# 
(llOdl, 110d2)£r zj-z* Xl3 ^HHH 6^1 90d)^ ^-^tb ^ ^ 

^o] ti^^^-JE.^., nofl c(1*V ^^tb4. Cfn>, ^4 #^(110d)£r ¥ 7fl2} 

#S ^€ 1>^, T^tt XI 4 ^ 2fl^(l20)<Hl ^lsM *fl 4 ^^-^(110d)54 cfl-g-S] 

^*i^-(120d)£r *H"^' ^^S. 3<X°5. X| 4 3i^(110d)Al-ojcq ^-^( d5 )o. * 

^^^■(120d)^>^lSl ^(d6),a^ ^^1 «>^^>^. 

<93> ^^flA^ ^4 ^^(120)^8: X14 ^ -£-^71^(1203), X]4 ^ ^ 7l^r(120a) 

<H1 X14 ^ -S-#fKl20b), X14 ^ -^-^^(120b) ^SL3- ^S-Q Xl4 ^ 
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(120c) % 4|4 ^ -fr&|7l^:(120a)4 414 ^ -a-^(120b)4°Hl ^^(120d)^- 
i^-tb4. ^^(120d)^ ^J=4°1H tifl^sH ojt}. ^3 ^ 3tfl^(no)oll 

^ 4 ^^-^-(llOd)^- 414 4m(120)4l 4*r3 ^^^-(120d)^r # 

^^4. 7fl4 ^#^-(120(1)4 °H 41^4^ 7fl4 4l4 #^(110d)£r 

& 7fl^i ^^-si- °i ^ #^4i §it ^34*1 ^4^o.s. ^<y-a- 

<94> 4#4l^ 4U ^ 412 ^Hlofl -g.3fl 3§^1 tfl^ Al^-eflo]^ 4^ ^ ^ 

441 41*11 ^3:4. 

<95> ^7Hr ^7l Al^-eflol^ollA^ & *fll ^oflofl ^H4l tfl-§-S]3E. 

s. sfl^ofl 4 7 flcq #=#5. ^€ #^-8: T^l^Hr ^ ^Z£(<44, 4U Al^eflo]^ 
^sjj ^hb| tb4)4 41 2 ^aHH ^H4l tfl-g-5)5.s. sfl^cfl Ml 711 

o] ^«14^ €9i ^1(44, 412 Al^eflol^ §b£ ^£5} *lr4)» 

^4534. SE*t, ^"71 411 ^ 412 AH-511ol^ ^H1:41 cfltb *11:4H^ ^4» u 1^4 

71 S. 141 514 € ^efl 7l#ofl Sl^b ^H4l tfl-g-£|:£^ jsng sfl^ofl =. 7 fl<s] 

3. ^€ ^4*Hr ^H(ol^>, 413 ^ll^H^ ^4 ^4)51 

4. 

<96> £ 8 « £ 9r 44 411 £ 412 a^H^ ^H*^l ^.fi.J?-* J±<4^ & 

^Sl-o] 4. 

<97> 51 8 ^ £ 9414 ^S^J: 150^ ^ 41^41 ^ -fr^* 4441 JL, 152^ 

^ ^-^#(150) #41 44^4. £ 841 Ai El, E2 ^ E3^r 44 41 

1 4*ell°l^ #9J ^H^l ^ 4m 41 ^wl^H 44^1 7 l 
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^(°l*h *fll *11:3H^ ^A)4r *}1 ^A m AA^^, £ 

9<M A^S. El vfl^l E4^r AA A2 ^ = 3 

E|-^Cf. £^ofl £ Al*>xl^ &&Xl°>, #7l 1 ^ ^2 A^H^ ^ O.S. ^ 

T 1 ^^. Pl£r #7l *fll ^ ^2 Al^sflol^ ^q-^-l-ol ^7l» M-Ef^cf. 

A oM *IU Al^eflo]^ ^H^l^-i ^ ^ *fli AH-efloi^ ^^o] ^fls}^ 

<^i!5. ^^1^4. A o v 7l *fll X|^efloi^ &^*\ av^yKPD^ i£<% ^ ^0} a> 

4 ^7l, § ifi 5X)^( p itch)^ ^^tt 3Htf. ^1^1 AA, A^3L Pl^r ^>1^> € A*) A 
^tf. n^Ji a ^a^J: 160^ ^ sfl^ ^o_JeL 01^^ ^ 

M-Ej-vflc)-. ^S^JL 162^ AH -^-€#(160) o]^6\] ^ ^^H§^ AA^A. ^ 

e]jl DAI 31 DA2^r AA *fll ^ *fl2 ^llr^H^ AH. $\^A ^ sfl^H^I ^A 

^■A-ir AA^A. % v s^-Ji H, ti ^ t2^ ^14 *H-^ ^5-<>l #«Hr ^ , ^ €3 
^ -^-^#(150) 2] ^1 ^ ^ ^-^^(160)^1 M-EfW. 
<98> a. £ 8 ^ 5L 9°fl 5LAl*l ^1 ^ A)^^ol^ ^S^l tfl^ 

efloj^i A-%- S. 1A A°] ^ASiA. 

<99> 
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13. 1] 







M\5L 




H^]fe(Xe)/10S.=-(torr) 






1mm 


^.^"a-n-^i^ ¥*)! £«■ 


-a 3)^1 (pi) 


10mm 






100 7H 






100 7H 






300° K 




« 0 v^7h^(Xe)^| cfltb -fr^sl 2*1- # 


0.00333 






3 










2:71 0|-2. ^ £ 


10 4 /cnf 




^i(ti) 


100/an 




^ -8-^ ^Kt2) 


lOjan 






15 






5 





<ioo> s. l°fl *1H€ *11-3H>S 2::?i*WM, A o v 7l afll ifl*l 7^13 A|-i-3H^ s.^ ^H^l tfl 

<M 30//s^£^ ^7l» 5fe sequence)* 3*1 ^l^M zj- Al^eflol^ 

#^5 ^H^l # 90//S ^<tf ^ ^^"O] o]7>5lHS. sr>^Cf. ZL^JL ^-71 Al 

<ioi> 7fl3 AllreJM^ ^H°ll tfl^ *11:3H>S ^* 

<102> 0>EflO] ^ 2 ^ 7fl3 Al^SflolAi ^oll tf® *)*&M 0 M, *113 

*1€^H* tW* M-Bj-vfljl, £ lO^r ^"71 7113 *1€^ ^olofl 7113 Al^eflo]7£ ignofl ZfL 

«1€ *l-§-31°l^ ^^(-T-7fl5l 7i^(El, E2)S. tM^HI ^7>sl^ nj ^ H 

1- iL^^c>. 
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<103> [i 2] 





^i°l7hA|^(duration K//s) 


*ll 1 Si 4 Sltt 


*l|2 


1 


10.00 


0.00 


0.00 


2 


5.00 


500.00 


0.00 


3 


10.00 


0.00 


0.00 


4 


5.00 


0.00 


500.00 



<io4> s. 2°\}*], ^ ^ "^12 ^ AA A oM *I13 ^l*^ °1 

<ios> a 2^1 M-^-^H w}^- #7l AS A l€^7> ^ 10//s-S-<& ^l-irSflol^ *l^?-8: 

^^Hr *U ^ ^2 ^^"l-CEl, E2) <Hi=H:£ 3 0 tM: ^17KH °1^> 5//s 

*L^^ ^1 ^(ElHl 500V^ *g±L ^l7>t!r ^w, i=H IOjks ^ *fll ^ 

^fl2 ^«(E1, E2) <H^°fl£ ^17V^1 &5*i=h 313 ^l^i^ D >^^ 5//s 

^12 ^(E2)°fl 5 00V^ ^ °}7}*1-&t}. °1^, ^-71 afli Al^il- ^ # c] tiV^- 

<ioe> *fl3 ^€^7> ^Al^Sr 30//s^°J: *U ^ *H2 ^^(El, E2)°fl ^^1 Sl7>=lfe- a]^ 

<107> tj-g-, #71 *U Al^iSflo]^ f.^ eflHofl cfltb Al^eflolAi jq-^ofl tfl*fl 

^11 Al^i^ tW» M-Hl-^Cf. ZLS]^L E. ll^r 3. 3<Hl *(M€ ^ ^^.5., # 

71 Till Al-^elH^ Till vflxl *113 *1^-*(E1, E2, E3)^l ^7>il^ Q<#2) ^ 
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<i09> is. 3] 





^^°|7|-A| ^(durat ion)(/zs) 


alii ^ *d 6 J" 


*(2 ^t-t ^<y- 


^1 3 ^ 


1 


10.00 


0.00 


0.00 


0.00 


2 


2.50 


0.00 


-500.00 


0.00 


3 


2.50 


0.00 


0.00 


I 500.00 


4 


10.00 


0.00 


0.00 


0.00 


5 


2.50 


0.00 1 


500.00 


0.00 


6 


2.50 


-500.00 


0.00 


0.00 



<110> s. 3 ^ 5. ll°fl H-Bf^ w>2f ^o] ( a o v 7 ] ^! A]^^7> Al^j-^ 3=1 ^ 10//S S. 

s. Al^eflo]^ = 35 cfl*!- *l€i -S-^^Tfl ^>7l vfl^l *fl3 ^i^-l-CEl, 

E2, E3) <H^°ll-£ ^I7>^1 S£5W. 2.5^5^^ *fl2 ^(E2H1 ^ -500V^ 

^l7>S>^rV. Tfl^SjH 2.5^s#<LV^r all 3 #^-(E3Hl *?> 500V^ €^ <£7\-s}<%^ . 

lO^s^-^ *fll ^H^l *H3 #^M-(E1, E2, E3) ^7^1 
2.5/zs A}2 zd^r(E2)°\]i£ 500V^1 €^ ^V*}^. #7l *IU 

2.5//S m ^(El)o\)^l -500V^1 ^ <&7W&*)r. #7l afll 

<ii2> o}sfl£] a 4^ ^71 *fl2 Al^eflojxi ^ ig = o]j cfltt ^ Al^^(ol§> ; 

^12 Al^^e}- M-^^i^. £ 12^ 3L 4<H1 ^4*- t> # 

7} *\}2 Al§eflolAi ^*Kr tfl^l ^4 #^M-(E1, E2, E3, E4H1 °]7>S]^r 

<113> 
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IS. 4] 





jg^oi 7 |.A| ^(durat ionK//s) 










l 


10.00 


0.00 i 


0.00 


0.00 


0.00 


2 


1.70 


0.00 


500.00 


0.00 


0.00 


3 


1.70 


0.00 


0.00 


-500.00 


0.00 


4 


1.70 


0.00 


0.00 


0.00 


500.00 


5 


10.00 


0.00 


0.00 


0.00 


0.00 


6 


1.70 


0.00 


0.00 


500.00 


0.00 


7 


1.70 


0.00 


-500.00 


0.00 


0.00 


8 


1.70 


500.00 


0.00 


0.00 


0.00 



<114> s. 4 ^ £ 12*11 M-Bf^ 42 *1€^ %^ *\-%r 10//s^-^ 42 Al 

fEflol^ tM£*Ht 4l *«4 ^i^l:(El E4) <^^ofl£ 9l7\*\*\ 

cf. o]* t 1.70/zs 42 *i^-(E2H^ 500VS1 ^ <?]7>^J1, 1.70//s^°J: 

*fl3 ^(E3)°11^ -500V£) €^ ^°*M: ^]7>^4. ^r-%r 1.70^91 44 ^^(E4)^l^ 

500V^1 "^H?}^. oj* , lO^s^^ ^i^Mli ^7>*1-^ °1 

^, Xl3 *I^(E3), *\2 ^(E2) ^ XU ^i^-(El) &°-£- 1.70//s^ ^ 5 00V, -500V ^ 500V 
o) <&7}*\<&^. °]^, A oM XI 2 A)fif ^ i£ d a>^-sV^^. 

=-711 tlr °j7f5l ^i^M 7l«a^>^ gjT. ol^ ^ 

8 ^ 51 92] 150) S.^4 ^^^V7> ^^*>JL, o]e^ e^Hl ^*fl #^"&*H ^1 ^*fl*> 
^ ^SK^tf)* JL3^ ^ol^. rtfe]-^, tf^^ tiVcflol ^-f, #71 Z^- 

^^-ofl ol7}£l^ ^tf^ ^-Sr ^>tfl7V £t}. ofl^tfl, 41 All;eflol^ §^ 

3,7)2] rt^is} « £7 > ^tfls. 7% o-, 7112 ^^(E2)ofl ^ ^17>£1^ ^ -500V7V of 

^5}- 500V7> ^cf. 5E*V, ^^*>^| ^ €^ Sl^l Sl7>£|fe ^^-o] ^2 

(E2)ol o>u)e}- ^ll ^q-(El) X13 #^-(E3)°l € ^ 5^4. 
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<ii6> #^*V w>sq- ^-o], uH^l *j| 3 Al^eflo]^ s.^ ^H-i-^r cfl#°-S ^ a] efl o] 

^w, «o V ^°l °J^23-3^r a^o} « 0 V^^<y-^- ^2)-, 51 13ofl £Al*V ^ 

<117> £ 13*11*1 7>S^^r #7l ^1 vflx] ^13 Al^eflo]^ ^*Hr ^i^-i-^ ^rl- M" 

<118> £. 13^- ^2-^^ , ^11" ^ <>]& T^Rr ^ ^\ 27fl ^4-, ^Sfl 7l# 

ofl s]tb ^H^l tfl-g-s]^- #71 *fl3 Al^-eflol^ ^ U-^7flAl^«a- ^ ^ 

^ ^^i^ 550V~600V^5L$H=K Al^eflo]^ ^*Hr ^ 37fl^I ^ 

■f , # ^1 -^HH ^ #55 ^H^l tfl-g-s]^ #71 *fli ai^o]^ ^^51 

, ^ 450V ^S^tq-. a ^7> 47fl^l ^-f , § ^3 *fl2 ^ *H 61| 

igsrofl cfl-§-£|^ #71 A]2 Al^eflol^ €^ ^H^l ^ 400Vol^> 

<119> bAHo]] T^l^ ^i^ol ^o]S. 37fl o1a o >^ ^-T", ^^^># 

u o V ^7llAl^oj. ( ^ 4l wj-^^oj-)^. Ajtg^o.^ ^ ^ o^o. ^olS}5$C}-. £3Rr 

<i2o> cf-g-ofl^ ^^*>7> ^Tfl^ ^^HHl sitb ^S^l ^ y o v ^ , 

oJ%^ JLSl^Ai ^i^-#oll *l<y-fr ^V^O.S ^]7V^ a o V ^°ll tfl^fl °1» ^ 
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<121> £ 14 Ml^l £ 17-& 'gH^i 371] ^^-s-ofl ^^>^o.s. ^7>£l^ 

^#5} ^sl-l- iL^^z- ^^£t°14. 

<122> £ 14 vfl*] £ 17<^1 ^ 200£r ^i^-^-i: ^*}^ ^1 ^13 ^^(El, E2, 

E3)* ^ ^ M-E^-^cf. n^JL ^tLjr el, e 2 * e3£r AA A\ AA AS 

^^•(El, E2, E3)ofl -^-^#(200)31 ^ <3 <*j #ofl ^1 ifl*l A3 ^*>» M" 

<123> £ 14^ §>u|-0) w o V^ Al^^7> Al^5q 7 H # <& &AA*\ o] 7 }Q ^ 

<124> £ 141- %v s §i_Tg ) o.^*(200) *fll ^ ^12 ^^*m(el, e2)°l 

9X^, A3 ^*Ke3)^r *H^. *Hl ^^i^(el)^ M~) ^\^°} 

^2 ^^i*>(e2)^ <#(+) ^H*}. *fli ^ ^2 ^^*>l-(el, 

e2) A>oHj ^^^}-7> ^AW. o]e^v ^*V» tM=h °1 e=1 *fll A3 ^ 

^l-Cel, e2, e3)S <?l*fi A^ *1€^7> aI^s}^ *fl2 ^(E2H1 €^ ^"^l 

<y7>5l^ 7g ^12 ^(E2H1 °l7}-£m ^"71 ^ ^oM ^% ^# ^ 

<125> o.^^(200) ^1 ^€ *fll ifl^l ^3 ^^*>#(el, e2, e3)^ 51 14^1 

Wf^ iq-STfl 5]^ ^ ofl^Efl 74H *^Kel)7> ^§>7> $o]jL ^2 

^^5i^Ke2)7> <#(+)^ ^i*>w°l ^-f -^-€#(200)21 ^ <3 <3 ^ *fl2 ^ 7fl3 

^^>t-(e2, e3)<^l ^#s]<H ^Jl, ^fll ^^*>(el)^ ^#^=^1 ^1^^ 7j^ ( ^2 
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#^-(E2H °]7>£)^ ^i^ 0 ^ A2 €^(E2)ol °HI ^q-ofl sg^ ^ 

<126> Tfl^SlH, ^-^^(200) ^<H1 51 14*11 ^0} ifl^ ^fl3 ^^(el, e2, 

e3)7> -g-5L=l #%°IH, ^12 *I^KE2H1 ^2 ^*I*Ke2)^ ^-gr 5LZ\ tb di^^l ^i^, 
-562. 5V^ li ^<y-i; ^//s ^ ^l7>^. °H , *fl2 ^(E2)°fl 9l7\*}±: *fll ^ 

all 2 ^(El, E2) Al-ol^ ^ 2fl2 ^^*}(el, e2)°fl 7l<^t!: ^^l ^^*>7l 

ttfl-g-ofl, ^3 trt^^- nj-s ^ ^ 0^4. 2112 ^(E2)oll ^7]^ ^ ^ 

0} °}7}5\i&*] -^-^^(200) -#2) ^&*[ ^S.^ 5. 15<^1 51*1*1- v}9\- £0) ^}t\] 

<127> rp.^^ O.S.,' 2112 ^^"(E2)^ ^-7] «>S}- ^-ol ^-(-)Sl ^<^ol o]7l-£l^^ tfj-£.g- ^3. 

^ *fl2 ^^"(El, E2)A}oHlAi ^tft]-. ol 3±^o\)*] °£#f>}^ z\)2 ^(E2)°-£. ^}51, 
2IU ^ m ^(El, E3)* ^>7fl SH -fr^(200) ^Hl ^3- °<J^ *U ^ 

*1 ^13 ^?i*Kel, e2, e3)7> 3^^. *fll ^ ^13 ^^^(el, e3)^ %7) -§-#S}l: 

<i28> Tfl^lH, 2112 *1^-(E2H #7ltb a>^- 1^ ^ 7 >^ ^-S", ^13 

^^(E3)^l £.^2) ^ +562. 5V» 917}^. <>H1 4^ y o v #^ ^ ^ ^ ^ 

^*H^ 2i ^V^H ^^M-Tll ^cf. ol^ ^-ol 2)13 #^-(E3)<Hl ^ ^ < ?l7>sl^^ 
-ft ##(200) ^ i*^} ^i^r 51 16«ll 51*1 tb w}<2}- ^1 

<129> ^l*j°.S., S 16-g- ^-2:*>^ , ^12 ^ ^113 ^(E2, E3)^l cfl^-Sl^ ^-^#(200) ^1 

Aj-c^oi ^2 ^ 2113 ^^*m(e2, e3H ^fl^m, ^1 €^(E1)^ -ft-^(200) 
^■o\]^ nl^o) 2fll ^^*V(el) ^m^. oH, 2112 ^ ^13 ^^^>-&(e2, e3)-& ^ °^ 
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<130> *j)3 ^^-(E3)^l A o V 7l*V w>^- sj^ °]7>*1- cf-g-, 10/zs ^5. ^1^1 *1 

^ofH #^-(E2Hl cM sJi ^Hh}. °H , #7l 

*fl2 ^^*Ke2)^ £tt €^ ##-2.3.*), ^m^fl +562. 5V« ^Hlt}. o]sf £ 

^ €^ Sl7>S <?]*fl ( -g-^*}!:^ *fl2 ^i^-a- WJL, O o^*>#^ *U ^ *l]3 #^"(E1, 

E3)-|- ^=*>7fl £t}. ol^Tll filH -f!-3l#(200) S^S] ^^^> £ 17°U H^l^r w>s+ £o] 

<i3i> ^*flajo.3., £ 17# ^S*}^, afll ^ ^12 ^(El, E2H1 ^-g-^m -R-^(200) ^°\) 

~ *fli £ *ll2 ^^Vl-Cel, e2)ol ^PH^, *)]3 #^-(E3Hl ^-^^ 

(200) ^%=^ *fl3 ^#*K 63)^1 

<i32> ^12 *1^(E2H1 #7l* wj-sq- £ol <#o} ^ £0}-°. <?l7}tb *«1 ^(ElHl *IU ^ 

*l*Kel)^ *Vtfls|fe ^MJ^l €^ ^J", ^m^fl -562.5V1- ^r/is ^7}^. 

o]ei*V ^i*I 0 w v <^7>1- -^#(200) -S-Stt ^7) ^ *1€^3 ^71 # 

n, § s 14^1 ti].^ ^ ^-Efls. €4. 

<133> ##*b yj.fi}. ^o] 37fl ^q-S-S ^€ ^*}^-2.S. i^^l ^ o] 7 > 

*}£r ^ w o V ^ ^"71 *l^-fi- ^*Hr ^7} 47fl ol^-o] ^ O-oflJE aj-g-^ ^ 

<134> -tf#tt ^^-fr £ 18 ^ £ 19^1 51*1*]: «>4 ^.^^ ^ oicf. £ 

18£r £ 3<*fl S.*)*}: *fll ^ A HH ^tb IHS] ^1 *1^(66)^ ^ sfl\l 

el- ^cf)* ^.^tb £ 19^ 51 4^1 5LAltV ^ Vt ^^ *fl2 ^^l^l^l ^ ^ €55 a— ^ 
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^^M*>, *fl2 ^^ole]- -2.^ 

<135> £ 3 £ 4^ ^1 ^ 18-i- #S^>^^i ^7} ^^t}. 

<i36> ^^1^ o.^., ^-71 afll ^-f-U-^sl *fll ^TjKSlHH *fll ^^(66)* ^*Rr *U ^ 

*1 *)]3 ^€-(66a, 66b, 66c) o]^ #?4HH *]7>^ ^^-ofl sqsfl 

^<atb °fl# ^ a>o]b}.^ sg^ 

*i<y-§- <y7>*Vcf . #7] o]± *}^o] Afl ^^-#(66a, 66b, 66c)!: # ^ 

M- € £ -g^Hfe ^ # ^ 2 *i^(66b) c J £.2.3. ^FrW. 

<i37> ^2 #7fl(S2H>H^- afli ^l7j] (Sl)°fl A i *fll #^(66)-8: ^Jl SUtt afll ^ -fr^ 

(60b) X^<H1 U-^^KWH €-*l]SHr Jl^^H *fl3 

*I^-(66cHl *fl2 ^(66b)<Hl ^17>*V ^o] tilcflo} o] 7 >*Vcf. c,]^ ^-o] *j| 3 

^(66cH * 41 -fr^(60b) S.^ 3 \ ^-#(64)3 

<138> 7fl3 ^7fl(S3H*lfe A2 ^1(S2)S1 ^^*V €-5. ^ oL3j*H ^12 ^ 

(66b)°fl ^l7V*>fecfl, M}^3l*}7|lfe- *fl2 ^3l(S2HH *fl3 #^(66cH 91?}^ 

^ ^^v^cf. °i^*v ^<a- ^i7>» j§-n*\ m ^ 

(60b) a^H^l £ ^^#(64)^ ^-i^ X| 2 #7ll(S2)£l -g- 
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<139> x]4 #Xl(S4HH^r Xl3 £Xl(S3HH ^ ^ri« 

JLS}^, X|i ^(66aHl ±.^2] #°*M: ^^Xl^r XI l ^(66aW ^13 ^ 

(66cH ^17>^; ^o] tiVcflcl ^<y-o. o] 7 ^4. 

<i40> o]^7fl *]^7\ ji, XI 1 -R-^#(60b) S^^l 

2. ^ ^#31*} £-5. #3)£r XI 1 ^Xl(Sl) ^-Bfls. ^4. 

<141> XI 5 ^7fl(S5)^ XI 1 0)^1 X14 #X1(S1 ifl*l S4)« ^4^>^ #3Htf. 

<142> rf^-oil^ s. 514 ^*fl £ 191- ^S^V 1 ^ ^ XI 2 ^^ y o v ^# ^^4. 

<143> ^p-Xl^^S-, ^-71 XI 2 ^ tt o v ^ *U ^r^(Sll)^ XI 2 #^-(82)* ^*Rr XU 4H 

XI 4 #^-#(82a, 82b, 82c, 82d) ^ °J^*1 ¥ 4l^*Ka, #7l ¥ 

€ < y-, ^l^M ^ ^7}^. °1 ^Tfl sflAl ^-71 ^d^^ ^ 

^^aH^H uj-^o] ^cXu|Xl ^ XI 2 ^ -S-##(80b)^ ^71 ^€ ¥ Sl^M tfl-g-sq 
^ oj<^ aVo]] ^^^>7l- #o]xi ^4. A oM XI 1 ifl*l X14 ^^-»(82a, 82b, 

82c, 82d) ^ Sl^tb ^ *U ^ *«2 *i^&(82a, 82b), Xl2 ^ Xl3 3 

^•«(82b, 82c), XI 3 ^ X14 ^^(82c, 82dH € *r SWS, ^"IMfe 33 # *fll ^ 
X] 2 ^#(82a, 82b)<y £.2.3. ^H^i}. 

<144> Aj.7) xi 2 XI 2 ^:X1(S12)^ XI 2 #^5(82)3 Xl2 *l^-(82bH # 0 tM- 

^y^Kr ^H^K °H, XI 1 ^XKSllH^I *8>S€ ^-71 ^^^>» J73is><X X12 ^^-(82b)<Xl 
^ #7} ^^>3- tiVcflo] ;£<g-§- <^7>t!:i=f. o]^^ ^^"H nysy XI 2 ^ -fr^ 

(80b) #^#(64)3 fib ^B^lXl €4. 
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<U5> *)13 ^-711 (S13)^ oj&l^ &s. 31 ^1}^} £i* JLZ\f>}^ m #q-(82cHl i 

^ ^]7H>^ w>#2]^7ll^ ^12 ^^-(82b)ol] ^oj-ij. ^o] ^Vcfloi 

^<y-i- *fl3 *I^-(82cHl tl7>t!-4. °H1 4^, ^12 ^ -^^#(80b) ^-3. ^ 

<146> ^fl4 ^;^(S14)^ ^4 ^^-(82d)^l i^s] ^<?M: ^7>s>^ #7]}£.^ , *}&z\*}7]}^ *fl3 

#31(S13HH 3^ ZrS. ^ JHB^><*| *fl3 #^-(82cH <y7}£ *1<3- 

3f ^o] tiVcflo] ^o}-^- ^4 ^( 8 2d)oil ol7>*Vcf. 

<W7> ^15 ^?fl(S15)^r t}a1 ^]3 *l^-(82cHl #<g-a- °J7H}^ #74)3.*), w}^^7fl^ 

^1^ #31^ ^3*} ^ ^#^> £3L«- 3LB\a>}<^ ^14 ^^-(82d)^l ^l7>*i: ^ 

°1 #°*M- < y7>*>cf. o]o\) nq-ef, ^2 ^ -6-^^(80b) S.^s\ 5* y o v ^ 

<i48> *)16 #3l(S16)^ ^1 42 #^-(82bHl ^]7H>^ ^lS.*), a}^*] ^Hl^r 

^15 #3l(S15)S] t*^} £i ^ ^£1 JLBj^H *fl5 #3l(S15HH *ll3 #^-(82c) 

^1 ^17>*V ^tfloi ^12 ^(82bH ^71-*!-^. *IH tb^i^ «o v # 

a]^^7> ^SL^ZL, *fl2 ^ -fr#^(80b)^ *#i5} §1 ^ ^^^^]:(64)^ £ri # 

Efl^ *fll ^7fl(Sll)ol^i^l A o v EflS 

<149> c]:^(S17)^ ^7} A l€^# £^V^r #313*1, *fll vfl^l ^6 #7fl(S16)l- 

<150> ^V 7 1*1- ^ofl^ ^ A^Vo] ^^^O.S 7l7flS]^ ol O.^, ^ ^ ^ 

5>^r ?Jol^7lSL4, W>^«: ^*H1^ <^HsLH Sfl^S^o) 1£CK £ ^\ 

48-32 



1020020078170 #3 2003/12/10 

tt 7l# &°\<*]*\ l§-^4\ 7>^1 7}S^, ^1 tfl^l *H4 |A]c|ofl o^t> ^ 

afll 5£*r XI 2 #^"£(66, 82)* ^*Hr ^d^t°14 XU ^ XI 2 ^d^Sf 3 

4^ ^* 3^ ^£ 9X4: 5!°14. a XI 1 ^ X]2 €^(66, 82)* ^*Rr ^ 
*M] $Z<H ^^a>o]o| ^jit}^ §7fl 5>5l , ^-71 ^ M-^^j ^^-s. 

a>o]^ ^-7] ^^-#a]-oi^ tJ-^ cfsTfl ^ &* #, XI 1 ^ XI 2 

^AHoflAi ^^-ar ^*Ur #3* ^*}X1 S^ou}-, ^-71 ^q-*^ #3* 

CfSTll ^- ^ $lt}. nfl^-ofl ^. Mj-^o) «]<^ ^H°fl s]sH ^ 

^ ^^$H 7l*fl€ 71^^ A>^ofl >g^^o> ^Cf. 

<isi> w>fif ^-o], a. igj-igafl o]^ ba^H ^ *fl^<*f| n^l^ ^rn^ 
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[^*J- 1] 

<S\ *&&7}di7\ ^X^VJL, #7l ^ ^ ^ XIM* # O]^ *V ^ vfl^ofl tg^o] 

sfl^ofl 37H ^ £^§-3. ^-#^ 4^rX| ^1*1 ^ 

*m ^H. 
2] 

XI l 5a°H, #?1 XI 

#7l ^51^ #7l ^ -fHM^ #o{| -FH&#; £ 

#71 #<H1 JE3E£ ^f^LJL ^€ 53* 1-^ ^S.. 

3] 

XI l XI 2 %H1 sa<H-H , #71 Xm^ 

#71 ^ -frBl7l^ <X^Xl t§S§Q ^ 

#71 -B-^ol^oll ^^°-5L ^J^r m^SLS. Z}±= ^ = . 
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4] 

all 1 ^ SEtt 2 *<H 54^, A o v 7 ] # 7 1 ^ L^ofl ^-i; 

s-^i O.S. *>fe ^H. 
5] 

[^^J- 6] 

*11 5 %H1 ^^i, A oM ^ 3m 

-R-^M^ oj^o]] av 7 i ^^-s.-^ ^h^- -fr^fs ^ 

7] 
8] 
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4 1 SX^M, A oM ^^-^ ^M^Hr iBB]-olH ^HflS. tifl 

1=M zj- Z^tg, A}o]tg, H~ ^z^o] ^ #9! 

SH It 

[3^3- 101 

[%^^ 111 

Aj- 7l ^q-s-^ ^-71 J?^ afl^ofl tifl<l^ ^^-4 ^-71 sfl^ofl nfll^ ^.g. 

a] *H5i 37fl SI sfu^ #^«- $^*K£^ ^r^SLS. f>\±r ^ ^B.. 

[^T^ 12] 

A 11 *<M1 #7) ^Sl^ #7} 4-^. «U<1£ ^ 

3. ^£ 53* ^<L3. *>^r 
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[3^*8- 131 

^1 11 %H1 9X°\*\, ^7} ?>}^o\ #7l «fl<l€ & ^€ 

*\°]5L ^ 7fl^l o]d\] tfl-§-£|^- aM^-sH- #7l ^ sfl^l tifl^s} ^^-o. 

3. ^€ 3* eMix . 

14] 

^1 11 ^, ^ 12 D- *fl 13 %H1 &<H>H, A o v 7l ^ 

A oM ^ -fKM* #«*fl #7l 3Sfl ^ofl ti fl<^ 4^0} 7j^fo| o^ZL, # 

15] 

^ ii ^, *n 12 *n 13 5a°H, #7i 

^7} ^ -B-^71^ o}^6\] t§#^ ^ 

#7l 3^ -freM^ #71 -fi-3l#A}°H #71 ^ ^^ofl yfl^^ #^M-°1 T 1 

al€ ^SLS. f%$= €9J 
161 

*H 13 9X°]*), ^"71 ^ sfl^ 
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A oM -frel7l^:3|- -S-71 -fi-3L^} 0 H ^71 ^ Sfl^ofl H fl<^ ^^-s-ol ^ 

am 3-8: ^JIS #^ 
17] 

2^r Aj-ZVsV^o] ^ o. S.^ o. S #9J ^H. 

18] 

$] ^7}^7} #^*>JL, #71 ^ ^ ^ ^ 3<H5L $ ^ 

$1^, A J"7l ^ *fll *fl*l ^13 ^^"IrS. ^€ ^til^H 

av 7 ) ^ ^ ^u}^ ^ofl ol^ofl tfj^^ ^ ^-tI^ts} ^-i-fr Jl3 

*M *tfl 91?}*}^ m #31; 

#7l ^ ^-71 *lll #^"4 °l^r«r ^12 ^£ ^71 *IU 

7H 4^- 3 ^ 3 ^ ^ ^•^>^s> §£f JI3^H ^12 ^°0-^r S^KHr ^2 ^Tfl ; 

^-71 ^2 ^SJ-^l < ?]7H ^ ^ ^« jhM«H ^"71 *fll 

>id^ ^13 <?]7H>Rr 43 #31; ^ 
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19] 

[3^8" 20] 

*H 19 5^1, ^-71 *fl2 #7l afll #^-4 ^o] tiVrflo] ^oj-oi ^ ^ 

AS §m €^ 
13^* 21] 

*H 20 %H1 &<>H, *fl3 ^-71 *j)2 ^4 ^o]-o] ^ 

AS t}^ *»5L 
22] 

*fl 21 5^1, a o v 7 ] ^ 4 ^oj-o. ^. 7] ^ 3 q-^ol aj-tflol ^oj-oi ^ ^.^ 

AS *Rr #51 ^^ y o^. 
[^^g- 23] 

#3J ^S^. 

24] 

19 %H1 SU^I, ^"71 *fl4 #31 °1^, ^"71 ^11 tfl*l *fl4 ^741# 3^ ^ 

AS ^5. ^g^U. 
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25] 

#^Xm ^ ^3Xm°l o.S ^-g- S^U, #7l ^ ^ ^Xl^M 

^ *$#7}^7} ^X^KH, #7l ^ 31 ^ ^ 3^5. °1- ^ ^ 

5U^, #?1 ^ Jfl^ofl ^fli vflxj XI 4 ^#5L ^€ ^"^7fl ^13<X 

#7l vil ^ o]^*V XU ^ Xl2 ^i^-l-^Hl ^71^ XU #X1 ; 

#7] «J-*H ^*fl ^^i*> ^ ^Tl^V ^it XI 2 sl^MI 

XI 1 sl^-a- ^KKr xl2 #X1; 

#7l XU ^^-^i7H 4e} *8^3fe ^*I<5} £ ^#^> -gri* 3lBi*H -*7l X12 *i 
bs^ ^ofl o]^^ xl3 ^€ 31^1 X|2 Sl7>*|-fe Xl3 i&Xl; 

#7] XU xfl^l X|3 Xl^ M-^^l # 7 1 XI 2 ^^Hl 

3#*1- ^ ^Tj^} §±t ji^*H XI 3 Sl^HHr XI 4 #X|; 

#71 XI 3 #<y-<*!7H 4^ ^ ^7i^*> JLB^H #7l XI 3 ^ 

XI XI 4 ^-g- 9l7\0>}±r XI 5 £X1; ^ 

#7} XI 4 ^^71-Xl 4^ 3? ^?J:€*> fit JL3^H #71 XI 2 ^€ 

X15 €^ Sl7HHr X16 #X1» S^fe 3* ^QSLS. ^ €9J — . 
26] 

XI 25 %H1 &<X>i, #71 XI 1 #71 slsfl e^*}^ ^°1 
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27] 

*fl 26 ^<H^, ^2 #7l *fll ^^-4 aVcflo] *}<y-o] ^o. s.^ 

^5- ^ #33 
28] 

*fl 27 S^i, ^"71 *fl3 #71 X12 ^4 ^# ^ 

<5>^r ^# a <^. 
29] 

*fl 28 %H1 5^1, ^"71 *f|4 ^7] ^13 ^#^1 53* ^ 

ilS. *}^r « 
[^^8- 30] 

*fl 29 *J-ofl 91°]*], ^"71 *fl5 *1<3>8: ^-71 *fl4 ^<&-4 ^o] tiVcflo] ^oj-ol m.^ 

£-3. 

[^t 1 * 31] 

*fl 25 5a<H*i, ^-71 *fl6 #31 ^"71 *fll i« ^16 #741* tiV4*m ^ 

CLS. ^ 
[3^8- 32] 

^ 25 W A o v 7l *U ^1*1 *fl5 ^°0-^r 3.7l7> ^<a*V 
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